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APPARATUS AND METHOD FOR ROUTE
NAVIGATION OF MULTIPLE DESTINATIONS

BACKGROUND

1. Field

The present disclosure 1s directed to a method and appara-
tus for route navigation of multiple destinations. More par-
ticularly, the present disclosure 1s directed to generating a
route between an origin and multiple destinations and estab-
lishing an estimated time of arrival at each destination.

2. Description of Related Art

Presently, navigation devices can utilize global position
system 1nformation to find a best navigation path based on
fixed locations. For example, a vehicle navigation device can
provide a driver with electronic routing maps and navigation
aids. The vehicle navigation device can be coupled to a loca-
tion finding device in the vehicle, such as a Global Positioning,
System (GPS) recerver. The GPS recerver can determine the
current location of the vehicle using GPS satellites. The loca-
tion can be displayed on a map and used in determiming,
routing instructions.

Furthermore, a navigation device can use map data located
on the device or map data supplied by a remote map server.
For example, a smart cellular telephone or personal digital
assistant can retrieve map data from the server over a wireless
link, display the respective map, and provide navigation
instructions to the user.

When following a route using a navigation device, a user
may desire to make multiple stops. For example, a user may
need to perform multiple errands and pick up multiple
friends. While following the route, the user may encounter an
unexpected delay when picking up one of the friends that
alfects an estimated time of arrival at other destinations.
Unfortunately, current navigation devices do not provide for
route navigation for multiple destinations and do not provide
for sending updated estimated times of arrival for recipients at
cach destination.

Thus, there 1s a need for an apparatus and method for route
navigation for multiple destinations that can send a messag-
ing service message including an updated time of arrival to a
recipient at a destination when a user encounters a delay when
traveling a route to the destination.

SUMMARY

An apparatus and method for route navigation for multiple
destinations. Route parameters can be received and a route
can be generated for multiple destinations. An estimated time
of arrival can be calculated for each destination. An updated
estimated time of arrtval can be generated for one of the
destinations. A messaging service message including the
updated time of arrival can be sent to a recipient associated
with the respective destination 11 the updated time of arrival
deviates from the original estimated time of arrival.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments of the present disclosure will be
described with reference to the following figures, wherein
like numerals designate like elements, and wherein:

FIG. 1 1s an exemplary block diagram of a system accord-
ing to one embodiment;

FIG. 2 1s an exemplary block diagram of a wireless com-
munication device according to one embodiment; and
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2

FIG. 3 1s an exemplary flowchart illustrating the operation
of a wireless communication device according to one
embodiment.

DETAILED DESCRIPTION

FIG. 1 1s an exemplary block diagram of a system 100
according to one embodiment. The system 100 can include a
network 110, and terminals 120, 122, and 124. The terminals
120, 122, and 124 may be or may include wired or wireless
communication devices, such as a wireless telephone, a cel-
lular telephone, a personal digital assistant, a pager, a per-
sonal computer, a selective call receiver, a navigation device,
or any other device that 1s capable of sending and receiving
communication signals on a network including wireless net-
work. For example, the terminal 120 may be a wireless device
in a car, the terminal 122 may be a portable phone, and the
terminal 124 may be a wired communication device 1n a
home.

The network 110 may include any type of network that 1s
capable of sending and receiving signals, such as wireless
signals. For example, the network 110 may include a wireless
telecommunications network, a cellular telephone network, a
Time Division Multiple Access (TDMA) network, a Code
Division Multiple Access (CDMA) network, a satellite com-
munications network, and other like communications sys-
tems. Furthermore, the network 110 may include more than
one network and may include a plurality of different types of
networks. Thus, the network 110 may include a plurality of
data networks, a plurality of telecommunications networks, a
combination of data and telecommunications networks and
other like communication systems capable of sending and
receiving communication signals.

In operation, the terminal 120 can include at least one
antenna and a transcerver coupled to the antenna. The termi-
nal 120 can also include an interface module configured to
receive route parameters including information correspond-
ing to an origin 130, mformation corresponding to a first
destination 132, and information corresponding to a second
destination 134. For example, the information corresponding
to the origin 130 or the destinations 132 and 134 may be
received from a user interface, a global positioning system
module, a map function, a web interface, a wireless intertace,
or any other means for recerving information regarding a
location. The terminal 120 can also include a controller and a
route generation module coupled to the controller. The route
generation module can generate a route. The route can
include a first series of road segments 140 connecting the
origin 130 to the first destination 132 and a second series of
road segments 142 connecting the first destination 132 to the
second destination 134.

The route may also be generated based on other route
parameters. For example, a route may be generated based on
the location of the terminal 122 where the terminal 122 can
send location information to the terminal 120. The route may
be generated based on where the terminal 122 1s currently
located or may even be generated to include a recommended
departure time based on a desired arrival time for the terminal
122 at the first destination 132.

The terminal 120 can also 1include a time of arrival calcu-
lation module coupled to the controller. The time of arrival
calculation module can calculate a first estimated time of
arrival at the first destination 132 and a second estimated time
of arrival at the second destination 134. The estimated times
of arrtval may be displayed to a user of the terminal, sent to
devices located at the destinations, stored 1n a log, or other-
wise utilized. The first estimated time of arrival may be based
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on a time of traveling the first series of road segments 140,
may be based on an estimated time of departure from the
origin 130, may be based on a historical preparation time
betfore departing from the origin 130, and the like. The second

4

an alarm or reminder, for example to provide an alarm 5
minutes before the mother arrives.

Accordingly, the mother can take her son and start the
journey. She can then pick up one friend at a first destination

estimated time of arrival can be based on a time of traveling 5 and then stop at the store. However, the stop at the store may

the first series of road segments 140 and the second series of
road segments 142 and based on a historical duration of time
spent at the first destination 132. The second estimated time
of arrtval may also be based on other similar factors related to
the first estimated time of arrival.

The time of arrival calculation module also can also update
the second estimated time of arrival to establish a new second
estimated time of arrival at the second destination 124. The
terminal 120 can also include a deviation determination mod-
ule that can determine a deviation between the second esti-
mated time of arrival and the new second estimated time of
arrival has exceeded a threshold. The terminal 120 can also
include a memory that stores an association ol a recipient,
such as the terminal 124, with the second destination 134. The
controller in the terminal 120 can send a messaging service
message to the recipient 124 associated with the second des-
tination 134 when the deviation from the second time of
arrival exceeds the threshold, where the messaging service
message mcludes the new second estimated time of arrival.

The recipient may be a device located at the second desti-
nation. For example, the recipient device may be used by an
individual waiting to be picked up, may be used by an indi-
vidual waiting for someone to be dropped oif, may be used by
an 1ndividual waiting for a delivery, or used by any other
individual, device, or system. The recipient may also be
coupled to home automation devices that may begin opera-
tion based on an estimated arrival time of a homeowner. Also,
the recipient may be a device owned by a user who 15 inter-
ested 1n an arrival at the second destination. For example,
such a user may be a parent interested in when a child arrives
at a destination, may be a sender interested 1n when a package
arrives at a destination, may be an employer interested 1n
when an employee arrives at a destination, or the like.

Thus, for example, the present disclosure can provide for
rich assistance for planning trips, such as trips around town.
Historical information, user and device presence and loca-
tion, navigation information, and messaging can be combined
to make daily life easier. For example, a mother may be going
to the movies. She has to pick up three friends on the way, but
she also needs to stop at a store to buy a present and drop off
her son at a party. She can use an internet web browser to find
the movie. She can then i1dentily the friends to pick up and
identify the party location from a contact list. By using the
present system, she can use a user interface to indicate the
stop at the store. She can also indicate the priority and require-
ments for the stops. For example, she can indicate the stop at
the store must be performed before the stop at the party. The
system can obtain presence information, such as the location
of her fniends, and expected delay at each stop information.
For example, one friend may be at work with no expected wait
and another friend may be at home with an expected wait of
10 minutes. The system can build a route based on 1nputted
information, current tratfic information, road status informa-
tion, and other information. The system can also determine
the route and departure time to arrive at movie theatre based
on movie start time. When the system presents the suggested
route, the user can modily order of destinations, move start or
arrive time, and modily other parameters. The route can be
recalculated until the user accepts the suggested route.
Notices can be sent using wireless messaging service mes-
sages to parties, the notices including estimated time of
arrival, pick up, drop off, and the like. The recipients can set
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takes 10 minutes longer then predicted. A messaging service
can send an update messaging service message to friends at
the other destinations. The update messaging service message
can include the updated estimated time of arrival. The mother
can then drop off her son at his friend’s house and pick up her
second Iriend. However, her second friend may be ready
carly. For example, her second friend may normally take 15
minutes to get ready once she arrives, but today her friend
may only take 5 minutes. A historical average of expected
wait time may be updated in the system based on the reduced
wait time. An updated estimated time of arrival can then be
sent to the third friend upon leaving the second friend’s house.
The third iriend may have home automation. Upon picking up
the third friend, the third friend’s device can note that the third
friend 1s not in the house and instruct the security system to
arm and cut back on the air conditioning. After the movie, on
the way home the system can pick a route to drop everyone oif
and sends expected arrival time to each persons’ phone. Also,
the second friend’s husband may contact the second friend’s
phone to determine expected arrival time. Additionally, the
second friend’s device can inform the home automation of an
expected arrival time. The home automation can then auto-
matically adjust the air conditioning so the house will be
comiortable upon arrival and can start dinner 1n an automated
refrigerator/oven so that 1t will be done when the third friend
arrives. However, the mother and the third friend may decide
to go out for dinner. The mother or the third friend’s device
can note that they are not on path to go home and/or the
mother’s device can send an update to the third friend’s
device mndicating an unknown estimated time of arrival. The
third fnnend’s device may then remind the third friend of
pending dinner at home or may automatically have the home
automation adjust accordingly.

Therefore, the present system and devices can plan a route
based on the presence and/or location of targets. The route can
be based on information from a browser or calendar, such as
movie search information, restaurant reservation informa-
tion, meeting information, and the like. The route can also be
based on traific information, required arrival or departure
time, historical time required at stops, and other usetul infor-
mation. The system and/or devices can send messaging ser-
vice message to recipients at destinations and other interested
recipients to inform the recipients of an estimated time of
arrival, estimated time of arrival updates, reminders, and the
like. The system can also be used for package delivery esti-
mated times of arrival, cable installer arrival times, repairmen
arrival times, and the like.

FIG. 2 1s an exemplary block diagram of a wireless com-
munication device 200, such as the terminal 120, according to
one embodiment. The wireless communication device 200
can 1nclude a housing 210, a controller 220 coupled to the
housing 210, audio mnput and output circuitry 230 coupled to
the housing 210, a display 240 coupled to the housing 210, a
transcerver 250 coupled to the housing 210, a user interface
260 coupled to the housing 210, a memory 270 coupled to the
housing 210, and an antenna 280 coupled to the housing 210
and the transceiver 250. The wireless communication device
200 can also include a location determination module 290, a
route generation module 292, a time of arrival calculation
module 294, and a deviation determination module 296. The
location determination module can be a global positioning
system module. The location determination module 290, the
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route generation module 292, the time of arrival calculation
module 294, and the deviation determination module 296 can
be coupled to the controller 220, can reside within the con-
troller 220, can reside within the memory 270, can be autono-
mous modules, can be software, can be hardware, or can be in
any other format useful for a module on a wireless commu-
nication device 200. Parts of the location determination mod-
ule 290, route generation module 292, time of arrival module
294, and deviation determination module 296 may also be
located as part of the infrastructure in the network 110.

The display 240 can be a liquid crystal display (LCD), a
light emitting diode (LED) display, a plasma display, or any
other means for displaying information. The transcerver 250
may include a transmitter and/or a recerver. The audio input
and output circuitry 230 can include a microphone, a speaker,
a transducer, or any other audio mnput and output circuitry.
The user interface 260 can include a keypad, buttons, a touch
pad, a joystick, an additional display, or any other device
usetul for providing an interface between a user and an elec-
tronic device. The memory 270 may include a random access
memory, a read only memory, an optical memory, a sub-
scriber 1dentity module memory, or any other memory that
can be coupled to a wireless communication device. The user
interface 260, the transcetver 250, the location determination
module 290, or other useful modules may comprise an inter-
face module for recerving parameters and information via
user mput, via wireless communications, via satellite infor-
mation, or from any other useful means. Also, the location
determination module 290 may include 1ts own antenna.

In operation, the interface module can receive route param-
cters including information corresponding to an origin 130,
information corresponding to a first destination 132, and
information corresponding to a second destination 134. The
route parameters may also include traffic information, for
example, received from a satellite system, from wireless mes-
sages, or the like. The controller 220 can control operations of
the device 200. The route generation module 292 can generate
a route including a first series of road segments 140 connect-
ing the origin 130 to the first destination 132 and a second
series of road segments 142 connecting the first destination
132 to the second destination 134. The route can be generated
based upon a desired arrival time and a desired departure time
at the first destination 132 or the second destination 134. The
route can also be generated based on avoiding road segments
having trailic congestion above a traffic congestion threshold.

The time of arrival calculation module 294 can calculate a
first estimated time of arrival at the first destination 132 and a
second estimated time of arrival at the second destination 134.
The second estimated time of arrival can be based on a time
for traveling the first series of road segments 140 and a time
for traveling the second series of road segments 142. The
second estimated time of arrival can also be based on a his-
torical duration of time spent at the first destination 132. For
example, the historical duration of time spent at the first
destination 132 can be based on an average of past measured
amounts of time spent at the first destination 132. Thus, the
controller 220 can measure an amount of time spent at the first
destination 132 and update the historical duration of time
spent at the first destination 132 with the measured amount of
time spent at the first destination 132.

The time of arrival calculation module 294 can also update
the second estimated time of arrival to establish a new second
estimated time of arrival. For example, while the terminal 120
1s traveling to the first destination 132, the terminal 120 may
encounter a delay due to unexpected tratfic congestion, due to
a tlat tire, due to an unplanned stop for gas or food, or due to
any other delay. The time of arrival calculation module 294
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6

can then recalculate a new second estimated time of arrival
that reflects the delay. The deviation determination module
296 can determine a deviation 1n the second estimated time of
arrival from the new second estimated time of arrival. The
memory 270 can store an association of a recipient, such as
the terminal 124, with the second destination 134 and the
information corresponding to the second destination 134 can
be based on the location of the recipient. The controller 220
can then send a messaging service message to the recipient
124 associated with the second destination 134, the messag-
ing service message including the new second estimated time
of arrival.

For example, the deviation determination module 296 can
determine the deviation from the second estimated time of
arrival has exceeded a threshold and the controller 220 can
send the messaging service message 1f the deviation from the
second estimated time of arrival has exceeded the threshold.
The messaging service message can be a short messaging
service message, a multimedia messaging service message,
an enhanced messaging service message, or any other mes-
sage sent from a selective call recerver, such as a wireless
phone.

The controller 220 can also set a reminder associated with
an amount of time to reach the second destination 134 and
send a reminder messaging service message to the recipient
124 associated with the second destination when a time to
reach the second destination 1s substantially equal to the
amount of time to reach the second destination associated
with the reminder.

FIG. 3 1s an exemplary tlowchart 300 1llustrating the opera-
tion of the wireless communication device 200 according to
another embodiment. In step 310, the flowchart begins. In
step 320, the wireless communication device 200 can receive
route parameters including information corresponding to an
origin, information corresponding to a first destination, and
information corresponding to a second destination. The infor-
mation corresponding to the second destination can be based
on the location of a recipient. The route parameters can also
include traffic information. In step 330, the wireless commu-
nication device 200 can associate a recipient with the second
destination.

In step 340, the wireless communication device 200 can
generate a route. The route can 1nclude a first series of road
segments connecting the origin to the first destination and a
second series of road segments connecting the first destina-
tion to the second destination. The route can be generated
based upon a desired arrival time or a desired departure time
at the first destination or the second destination. The route can
also be generated based on avoiding road segments having
traffic congestion above a trailic congestion threshold.

In step 350, the wireless communication device 200 can
calculate a first estimated time of arrival at the first destination
and a second estimated time of arrival at the second destina-
tion. The second estimated time of arrival can be based on a
time of traveling the first series of road segments and the
second series of road segments. The second estimated time of
arrival can also be based on a historical duration of time spent
at the first destination. The historical duration of time spent at
the first destination can be based on an average of past mea-
sured amounts of time spent at the first destination.

In step 360, the wireless communication device 200 can
establish a new second estimated time of arrival after calcu-
lating the second estimated time of arrival. In step 370, the
wireless communication device 200 can determine a devia-
tion between the second estimated time of arrival and the new
second estimated time of arrival. For example, the wireless
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communication device 200 can determine the deviation trom
the second estimated time of arrival has exceeded a threshold.

In step 380, the wireless communication device 200 can
send a messaging service message to the recipient associated
with the second destination based on the deviation from the
second estimated time of arrival, where the messaging service
message can include the new second estimated time of arrival.
The messaging service message can be sent 1f the deviation
from the second estimated time of arrival has exceeded the
threshold. The messaging service message can be a short
messaging service message, a multimedia messaging service
message, an enhanced messaging service message, or the
like. In step 380, the wireless communication device 200 may
also send a reminder messaging service message to the recipi-
ent associated with the second destination based on a
reminder setting, such as an alarm, set to send the reminder
when the wireless communication device 200 1s a specified
amount of time from the second destination. In step 390, the

flowchart 300 ends.

The method of this disclosure 1s preferably implemented
on a programmed processor. However, the controllers, tlow-
charts, and modules may also be implemented on a general
purpose or special purpose computer, a programmed micro-
processor or microcontroller and peripheral integrated circuit

clements, an ASIC or other integrated circuit, a hardware
clectronic or logic circuit such as a discrete element circuit, a
programmable logic device such as a PLD, PLA, FPGA or

PAL, or the like. In general, any device on which resides a
finite state machine capable of implementing the flowcharts
shown 1n the Figures may be used to implement the processor
functions of this disclosure.

While this disclosure has been described with specific
embodiments thereot, it 1s evident that many alternatives,
modifications, and variations will be apparent to those skilled
in the art. For example, various components of the embodi-
ments may be interchanged, added, or substituted 1n the other
embodiments. Also, all of the elements of each figure are not
necessary for operation of the disclosed embodiments. For
example, one of ordinary skill in the art of the disclosed
embodiments would be enabled to make and use the teachings
of the disclosure by simply employing the elements of the
independent claims. Accordingly, the preferred embodiments
ol the disclosure as set forth herein are intended to be 1llus-
trative, not limiting. Various changes may be made without
departing from the spirit and scope of the disclosure.

e 4

In this document, relational terms such as “first,” “second,”
and the like may be used solely to distinguish one entity or
action from another enftity or action without necessarily
requiring or 1implying any actual such relationship or order
between such entities or actions. The terms “comprises,”
“comprising,” or any other variation thereot, are intended to
cover a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements does not
include only those elements but may include other elements
not expressly listed or inherent to such process, method,
article, or apparatus. An element proceeded by “a,” “an,” or
the like does not, without more constraints, preclude the
existence of additional identical elements 1n the process,
method, article, or apparatus that comprises the element.
Also, the term “another” 1s defined as at least a second or
more. The terms “including,” “having,” and the like, as used
herein, are defined as “comprising.”
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What 1s claimed 1s:

1. A method comprising:

determining route parameters including information cor-

responding to an origin, information corresponding to a
first destination, and information corresponding to a sec-
ond destination;

associating a recipient terminal with the second destina-

tion;

generating a route, the route comprising a first series of

segments connecting the origin to the first destination
and a second series ol segments connecting the {first
destination to the second destination;

calculating via a calculation module a first estimated time

of arrival at the first destination and a second estimated
time of arrival at the second destination, the second
estimated time of arrival based on a time of traveling the
first series of segments and the second series of seg-
ments, the second estimated time of arrival also based on
an estimated historical average duration of time spent at,
at least one of the first destination and the second desti-
nation, the estimated historical average duration of time
spent at, at least one of the first destination and second
destination, 1s based on an average of past measured
amounts of time spent at, at least one of the first desti-
nation and the second destination;

sending via a controller a message to the recipient terminal

associated with the second destination based on the
deviation from the second estimated time of arrival, the
message 1ncluding the new second estimated time of
arrival;

determining an updated second time of arrival; and

sending via a controller, 1f a deviation from the second

estimated time of arrival has exceeded a threshold, an
updated message to the recipient associated with the
second destination, the message including the new sec-
ond estimated time of arrival.

2. The method of claim 1 wherein the duration of time spent
at the first destination 1s estimated from a period of time
entered by the user.

3. The method according to claim 1, wherein the route 1s
generated based upon one selected from the group of a desired
arrival time and a desired departure time at one selected from
the group of the first destination and the second destination.

4. The method according to claim 1,

wherein the route parameters include traffic information,

and

wherein the route 1s generated based on avoiding segments

having traific congestion above a ftraific congestion
threshold.

5. The method according to claim 1, wherein the informa-
tion corresponding to the second destination 1s based on the
location of the recipient terminal.

6. The method according to claim 1, further comprising:

measuring an amount of time spent at the first destination;

and

updating the historical duration of time spent at the first

destination with the measured amount of time spent at
the first destination.

7. The method according to claim 1, wherein the historical
duration of time spent at the first destination 1s based on an
average ol past measured amounts of time spent at the first
destination.

8. The method according to claim 1, further comprising:

setting a reminder associated with an amount of time to

reach the second destination:

sending a reminder message to the recipient terminal asso-

ciated with the second destination when a time to reach
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the second destination 1s substantially equal to the esti-
mated amount of time to reach the second destination
associated with the reminder.

G e x Gx ex
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